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The pre sent >a/Kvent ion relates it'o , a -.fuel ' cfell stack and 
to a bi poi aic -plate for a fuel oell -stack. ^ 

With -ifEii^ ^fiiel cells (polymer :eieetrolyte membrane 
fuel* cell^ffv^ti^ually several fuel: cells are layered on 
one a fuel cell stack. Bipolar plates 

wh i dH' ; : ^£€^ct:'n^e s epa r a t i on be t Weien the i ndi vidua 1 
cells as sxjic^i^ functions': , ^ 

• electricMly . conta^ the .elect r odes of the 

fuel ceils and leading then current to the 
ad j accent ■■^^^ connection :.of /the cells), 

supplyiiig : #h^'^'-;|^ gases and 

transportihg M'awS^^^^^ ;>water via a 

sui table ^chanrted;';^^^ 
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leading : . the waste heat arisih^-vW'lth\.t^ reaction 
in the fu^^'cfeils -as well as '^'■^'•^.'^' •'^^^ 

mutually -sealing the varxdus^gks^^^ cooling 
chambers,. •aria sealing them to the'Sut's^^^ 

It i^i'^jkn6wn to manuf adtiiS^'S^^ cells of 

graphite ""-niatS^ifials of i essentiall^i^^^p^ The 
advantage ot ' graphite materials • :liMs'>r^^^^ its high 
corrosion resistance and, with -i^Sc^^^rd to mobile 
applications; -iri its low material. deMity^ However the 
vulnerability' ^^^r^^^^ with tensile - str^'^'sfes and the 
brittlenes^ >v;^bf the graphite .•-^matetiai^^/^ w this 
entails hov^^vlt greatly restricts:'^£h^-(;s^lpibtion of the 
shaplrig/f biSfriri^'- method for the iJi^trtScfeuting. The 
shaping/fornvihg-'iWith material remoMl risi -^not an option 
when :fe6nsid^ring economical mass 'piicodu^ 

As' art ^^ItWrnative it has als^^;^;|3^eeri to 
maniifa'cture^:^^^^^^^^^ bipolar plates ' ipf .%etkl such as 

stairil^^s^^sfeeel and titanixim. With ttii^^^ there 
exists th^ ii^disadvantages with regard'^/^to^fcorrosion as 
well as to^:.the' costs. The manufactU^^^ complicated 
channel " sfelruciures with metallic -pllt^S'^ ^iemands very 
complicated i^^hsfpirtg/for^ methods >^^^|^iilcih:' tenders the 
construct ioTi'^'v^crf bipolar . plate^s'^lsl^f^^ more 
expensive i=./-:*-= 

Indepehdeiitly of the applied -iSfeMferia'^ a further 
demand on tlie'iSijpblar plate is tft^^tVi^ii only have 

very small Sblei^ances with regard -to vSaBts^t^iA^ 
This on the' one hand'^iis" -due , to the fact that the 
/sealedh^s^iSM^ bf thr ough- 

£lbw" 'openings for' igkse"s 6r - 'fluid's -Wit'ich flow through 
the bipolar plate ^iHH'::dom other components. It 

is furthermore necessary to exert'-'a /iihiibm pressing 



presisui^"'!^n1:o"--^^^ cells via 

the bipolar •$>iates/ . in ^^^^^^ uniform, 

large-surfaced supply of media and ^iSrti^^^^^^ a flow 

of current :^^ltii:h is uniformly over the 

area. ' \f'----y:\ ^ 



Proceeding . :from this^ it ■i^--^0!tie'^'r^poj^ct of the . v^; 

present" iri^i^^i^bh to prdvide^^^^bi^l!^ for fuel 

cell stadids^^^hich on the one harid- iSti'y 3' 
10 in an ecomififc^ and on the^?t^>1^^^^ despite 

this r f ulf iii^^:the highest of '^Me^lrtahds- regard to 'fi: 

the .^^diiift^^Shd a uniform pressih^\|J&e^s\irev* 

This • pSjidt- iis'^^-a^ plate ^ 

15 according tb claim 1, and t^Sse'^Jg^^ are V^^; 

exploited Jt/ith . a fuel cell stack: ;^aiS£6i:dih^ to claim :| 

This' l^jfefebt is achieved by way;:<b^vit^ that a 

20 bipolar'-vpiatife "^^b the : iri-^irgrfi^^ a % 

frame -whidiPviJsf'^dp in' its midcil^'|binf fai^ and 

an ihher pSrt is arranged in £hi;s$'?^ region, .'I- 

wheri^xn- .the ^^fi^^Sie'jahd the inner .;part''^are elastically ^^ 

coupled to One- ^iiot^er . ■■'"li^l^i^^ S^l 

25 : •:'^^^V:,^■.:;■;. % 

^^ith^:^^^;^^ two-part - jarrln^f^mynt of the 

bipolai:' p>liat^ :&J| tHu^^-3^ ) it is ' ^i; 

rendered 'P>6Wsible for tHe f tirtie^Btd^ only have to 

use exp^risive material^ where it is indeed required. An ^■ 

30 adapted selection ^^f rhaterial . :rfe^':y;^i:<^ place. Thus 

e.g. in the . ffcaiirfe • region whi6fr^>^is ;^p with 
through-f 16v?'';;::^^g>^iri^ . • "cbrrbi^iV^^^^iirted , one may 

fall back ;dn .i^fejcpieVis^ plastics. 
Metals or gt^phi£e^-^na€^ix the region ^ 

35 of Vthe inner part where . it / is ^ al^^^^ of an J 

electrife ^bdiiSdiUbtiti^^-jsu^ '^^..\ : :} 
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Witli tiiisV^^^^^^ particularly for the 

frame and the' -inn^f^p to be eias'tibVily^ to 
one another/.;:.. >By way of this; cbm|b'iet'e^^ different 
5 tolerance d^maMs'^a^^ made in coritr^^'t.v one-part 

bipolar plates :i:j:^'hu^^^ the elastic coUpXifig of the frame 
and the inridt-^Vpa/rt ;^ the one hand'^^fe?rmit • the frame 
and, on tftfe'-vpt^ the inner pii^is:' of adjacent 

bipolar platfei^ /V-^td'-'^^^^^ (loaded) to one another. 

10 Thus it is .;hb .longer necessary to fulfil strict 

tolerances ..over.;..the whole area of :th^ b plate 
since this ?x^iatip .the : f iramfe -^VaH^^ part 

are de factd^^^^^i^tioupleS ohe'- ahoth^ 

this is .yery^^^^^^^ with : -'t^ard to the 

15 practicability ^i^i^v^ duration of a'^ fUel cell stack, 

since settling ''^^^^ of seals or gas diffusion 

layers arranged in the central regioTX are likewise 
compehsateid -in decoupled from .'btte . lanother so 

that 's^ttiirig 'e one region. have a 

20 negative -..eff^bt'^ft^^^ region 'bf 5*^Ke^|tiiel plate - 

The fuel cell stack according to -^he" invention 
makes use of thie bipolar plates ,£lccofding to the 
invention iriasktiuch :as means are provided the axial 

25 compression 6f 'the^?:fu^ cell stack i:siepa: fat ely for the 

central :reg£c>h -^-an^;;^ region of the f i.e. that 

these V' inearth ';;pi:iBS central regibn-'-frSH^i = the frame 

region axiatiy onto one another irl tf-^aidh^^ c in an 
isolated mariiiier. 

30 

Advaritageotis -eitifiddim^ t1i¥';£)fe&fe^^ invention 

are specified dn tJ^ 

A particuiafi'y':^:S^^ eikbodimerit' envisages 

35 the inner part and^^^pfie^^;^^ connected by an 

elastic element belonging to the bipolar plate and 



thus being ^^^elaitibally :coupled po j^-drie ..another. This 
permits ah ^^#ss(^ntially rigid inHWr-^parrt^>:ahd a rigid 
frame to 3tili-?b^ v^ble to be- :elasfea:c^iiy }jd 
to one .anot$i&2rV?^At the- saifte '^tfinefil^^ element 
may be desighed as an elastomer p^rii5hfe±M^^^^ [injection] 
moulding in^:tKe border region of; J^iie v frame and the 
inner part * It - i also possiM¥lj:?bi: ;\ the elastic 
element to - be^ glued (bonded) to i:tie^H:iteer ^ or the 

frame or for ;it to be connected to -the inner part 
and/or f rarri^ ::^/;with^ .^^ : Here^ all 

arrangement^^iiaLir^^vj^c^ ;';lt>^£s -^Hb important 

on the bne jifiittd or ah-i/^ rustic- €6tii>li-ft'^';iibf' the- • frame 
and inner paitv^^ 'givetf^an-d :prt - i^pe' ;i6'th^''r Ihand ' for a 
fluid- tight -^ ahd^^^^^ be ensured, 

i.e. that no fluids or gases are ' abie -to : enter the 
border regibn = between the inner :,|>art arid t:he frame. 
The passage " of - gas or f luid J^^^ to the 

bipdiTar . plate v.should only be e^f j^ctfed^^^ the 
pas sage \i5pi^3-n:^js'^^v^ are provide^d'^^f dr ^his. 

A further particularly aciXiran^Sg^o^^^^^ embodiment 
envisage is -the frame to comprise psi^SS^^^ for 
gases, f luid:3 . or fastening me^ns C^|jslich as clamping 
bolts) v: The . iregion around these paJ^^g^-'^bpenings may 
at the=yW^Mv^ ^time be sealed by way fo¥;-:3pec^ seals. 
Here,.;:r-£^j5ai:t- ^inserted f inisheciV^^^e^ one also 
particulairly' whlcH "/^i^re^lVdep or 

[injectiori J moulded in or on by ,W^V^'^^^^^^^^ screen- 
printing mfet■ftb'd^ Part pf the seHs ; be partly 
relieved in orHer tliiis ^td"-peririit^^:a media from 
the passage .■opfeTTing[i& ibwatds the |6eriferal?region. This 
e.g. is necessary ;>in :^6^ to supj^iy a ^^urface of an 
inner part with ^V^'•1'^^^pp3L"^ •\/meaium :.;such . as molecular 
hydrogen or in order .. water to be 
transported away V 



One may ? libA^e^S part to 

comprise -jKcidSbW^ahr^^ be able to 

be c6hnecte<3 to a passage opehirig -ip'f ^ ^^^^^.fe In 
this mannef V^':::;a"V!ioblant may be ■::irrt:f btiiibed into the 
inner space ^pf the ;.inner part i'Sci'piMkt ■ ;a ^^p'articularly 
effective /dooling; and thus a -^vSia^^c^^^ 
[closfed-lodfi] .control is rendered"^ rj^B^^'ilbie in the 
inside of th^'f^ cell stack- With all Channels which 
are provided from the passage openings to the inner 
part, one rhust however take- care';:. that the elastic 
element at -^^fie ifsaii^^ in :;^bm^'vvevdnts is to be 

bridged witftSiit ccifepiromiisihg^ 

A pairtiiJuiairly -ad'S^SriC'Sgebtf^^ envisages 
the frame^:' iDierng of plastic.^^' a 
particularly . = economical manufacture^ ,^6 the frame . 
Practically /v^^^ corrosion .problems occur. In 
particular / '^^^^^^^^^^^^^ geometry ' of passai^e openings 

is simple : t create with thei ' |^ moulding 
method. :\M6rSbver, one requires no-'^^0k^f^iM^r^ measures 
for the ereatrical insulation. 

It is "however also possible to : i^^ the 
frame of ari" oelastomer material!.' ;fr;:Irl- this case no 
separate elastic element is reqiiiired.^^ .An^ intrinsic 
elasticity of .the frame is thus suffifilSri for the 
elastic play^'b;«§tiffeen the inner part^^iiii^at'^J^^ remaining 
frame.. By Way of 'th^ some eircjuitisitances one may 

also make dc^ ^without additional seiM:±tg'-pti the region 
of the pasis'Wge ^6*p#Mrigs. -...^^^^^^^^ ■ •. 

With ^i^egard to ;trfi^i^iHket also fall 
back on the propertI^&'-i|i>£ ;^suit;^ materials. Thus it 

is particularly ■ a:dvintigfe^^.-^^ provide these inner 
parts of corrosioh-resl'^tan^^ itietkls, . graphite or 
graphite composites. ;ExperisiVie . sKaping/ forming 
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manufacturing y,^^^^^ the saM^>...- 1 are not 

requited .•Avp^spft'e^^^ metallic 

materia^ls; Is^ to elik^ySUs^^ having 

a large^surf aced gas distribution, onii-an ..iduter surface 
of the inriei' part. 



Further \ advantageous f ormatiOTfe -.^idf ; the present 
invention a^eSj.;described in the .rpftt^liitfig dependent 
claims. :v-^- V-;i:'r • ■ --V'*^* : 

The present . : in ve^ is now described by way of 
several f igures'^iv^^li^re^ 

Figure la a f rame .;:^c6brd to • th^' .•.■ai1iv;ehtion, of a 
15 hipol^r pl3iftky:4^ 

Figure lb a sbctidri according to A-A thrbugh the frame 
actibtciin^^ according to 

■Fi^ure=^^ll/i'i^^^ , ■ v'.:.--^^i]:'^-:r: 

Figure Ic a -s^Ctid^^^^ to \B%"&"'%tn^^ the frame 

acc6±^ii}rig%0^ -li^^^fi^ inserted 

elas%lc^iilSf^!Tt^ an inher'-:g>^3et, 

25 Figures. 2a / ., 

and .2fa detail is^ctioiis f urtKeif'Ii^^ml^ forms 
■ -Of ^^th<e ' f rame ;-Si6cording to - th^ as 
wel'iWs' . • . • 

30 Figure 3 a schematic 'f'^pt'eseT^^ fuel cell 

stack according -t 6 it'he iin^^^ . 

Figure "'la ■•shows ^^^^ thH ifc:<^pV;pf the frame 

of -a bipi^IlF^r-;^^ i The 

35 f rairi^ --7 i-siS:5^;<^^^t;i; ■ which is 

- :'&ds^iiYt2:Sli^^ part 
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which is nbt^ shdwhSdn" in the 

central" j:e^ibn^^;brlpi^^^^ part and 

the ■ frame! "v-^* r:-^£e • \iHfeh"'^^Mk'^tltSll^^ to one 

anothi^r . . . 

The ^'f!tiBM:^6S^ris^j^' ipa'^s^^ef ;|i:difes '-1 10b as 

well ■ as l6(i^^¥iii^^':p^ for 

leadirtg= thr^gffl^^^ With this 

then an axial -^rWsSiing^ in the 

10 axial directidr^^frpelrifSfen^ to-^^'the ^plane of the 
sheet in Fi^xlf eW^'' ^ fuel 
cell :6tack^:f^6Ht!^^ ;j^Hese bipdl^f • Jpl^tes . Further 

passage hoiWs^^:^^^^^ holes 10a 

serve- for- ^bfte'^Sii^p^^?^ from the 

15 passage hol"es*.'-tb ah ■puter su inner part 

which is .:tb--^bfe^^ . M^^bffiBSb in }: ral region . 

Further -d^t'Mils'^Ji^^ description 

of the section TV^A^^ i^ lb.';^;^V:^..V'. .. 

20 ; "t^assag^^ X;f of ^-i :d6bli^^ ' " . fluid are 

furthWif ptbxriS^di; ••Mo2c^V;:3^^(^ will be 

disctisised with regard to Figure ,:lc ':Vhibh shows the 
section B-B." . . . y:-^- 

25 A : .seal- 9 surrounds all passage ; W holes which 

conduct f luid'i>,of serves for 

seal ing- -. iMi^'^iM^^ige^^'^ol^ plate is 

pressed* . ' bfitb'^=: ,:adj acerit'-^bbn^ 9 is 
depositefd 6h%o *- the' "'fr'a^m^'^ with the' ' sdreen-printing 

30 method. . The 'seSa^ii^g'Sj^ in when 

the frame . 7^^of vtii^ -:b^ pressed in 

the direct ibh;^:p^fg>e^ the sheet 

and • :=thus" :j^res"S;UiE^i^?^ 9 for 

* g^ai'in^ tffe-'^^s^igflKb^^ la is a 
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plastic injection itiouldedi pa^ advantage 
'thit^^ channels 



from the .pasisage - r>6pehin^^ central region 

are able ■ .to- . be"^ v^it^^ injection 
moulding method. Of cotirse it is ai^6 possible to 
manufacture ;;thfeviraiiSe->^ other .materials, such as 

metals' or girapli'ite 

Figure r=ifir7::2slk3w a section ^^^^^^ frame 7 

according td';k^;: T^ seal 9 has 

been omitted in this :secti6h. A passage opening 10a is 
shown which may bring molecular hydrogen through a 
supply channel: 14, to a flowfield on the outer side of 
the inner part '\Ubr 'this/s: see A bordering 

(enclosure) X2 is also ;^Ht)Wh' ih^ into which 

an inner part ' foi^Vcbvet^ 6, or an 

elastic eleri^^rvt which •^la:St^:aiiy this inner 

part may be incorporated. 

Figure ic shows a sectiprt':^^ to B-B 

through tlfev\ frame of ^^^Figur^^^^ improved 
illustratioriVi-^ih^^thi^ 

a bipolar plkt^ adcddfdi?S^% arranged in 

the central region aire shoWhV A passage opening 10b 
for leading through cooling fluid is shown in Figure 
Ic. The pas sage^'.p|)ehing :10b ^^i cdnhected to a cooling 
channel 15 whictfU^-^6f)^h^ region of 

the frame 7 7 An elastic -ele^ in 
the peripheral - b^ 12 and this 

element pefriphe^ fi^Xly' ^ ^ inner part 3 

elastically within the f trame 7. Tfte ieiia'Stic inner part 
comprises two vdut^r as 3b. The 

outer surface '3a tb \the- t9p has an embossed flowfield 
11 f oi'^'^he^^^largfe-su ^hydrogen on 

the '.outer ^^uir£a&&(i^-0^S^ surface 3b 

likewise compriiies^ii^^^|oi^ -TftW ''dutex surfaces 3a 

and 3b are . each ^ and are 

electrically connected to one anotfier ^ In the present 
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case they are of metal (e.g. titanium). It is however 
also possiE^fe --t-c)' ^ metals or 

also of . glrkphite : ^ £^ An 
electrically^ coMuctive'^?pii'^'€ic is' ais6 • A 
gas diffusion flayer oi'?a: carbon fleece is applied on 
the flowf ield pif the outer siaf^ Ic. An 

ion-conductiiv^e polymer >e±et:ti:eay^^ 17 of a 

fuel cell is then applied above thiis gas diffusion 
layer. 

The f unetioh P^^^^^ platfe' is ^explained in 

more detail ^:ir^*;gt:hl^'v£^^ Since thi^ serves for 

mutually delij:nitinig^ Sa^^^ as an anode 

side of the fuel cells in a gas-tight' and fluid-tight 
manner, no medium' may ;be ;li^^ plate 
1 in the ::axial :dii:^(iticin V 18 ^^'^'^iept through the 
passage openings envisaged for this) . For this, the 
elastic eldmerit ' 8 ■ consisting ^.:6f an elastomer is 
rigidly connected t^b^^ as the inner 

part :3 in :a:^|a^-tigh:t^jti^ of gluing 

(bonding) . il^i^v.ihner p^t^;3 in-^he Vlns^^ hollow so 

that- cooling '^^fiiiid sui)'!)!* ied '^it^H^Bug'tt-'* :3b-h-e ••'•passage hole 
10b mSy ^p^n#t3^iite thibti^;^ 15 into 

the inner space 19 ;pf' the inner 'part^ A precise 
temperature mana'^ement'r'.-f 9^^^ stack is 

possible on . accouht^-^^^^^^6^^^^^^^^^ very direct manner of 

cooling. 

The suppl^;^'* bf^"\tt^^ d£^ the 'outer surface 

3a is ef f ^et^d via the : arrangement , . : shbwn in Figure 
lb, of the pas^a<^<^'^^op>^nin^ the supply 

channel 14 whicW^cohrifec^ t:his and which is open to 

the flowfield ^of ■ th^-^^id^ way of the 

embossing of / v\ the-V^, v^ldwf iel^^^ . lairge-surf aced 

distribution :pf -iii^^^ occurs on 

the' ^ r6wf ield / ■ e^\:^0i§]f^ifi^-^^^ • towards the 



membrane is :;;:-^cKi^ed of .the gas diffusion 

layer . The v-.^iWading^5fw^ gas is 

effected tftr6ugh-.>!th arrangement 

around the - pa^^^^^^^^:^^ is to be seen 

in Figure . j-ik arM ''^Wic - channel 20 

corresponding dh-^g^^^^ the [supply channel 14. 

The biipbiSr^ ^pla = is ■ th^ri 'febnit^ such that 

one may apply an axial pressing force in the direction 
18 separately f or •the .reg^^ 7 as well as 

for the centrki r^^ionV-e (thus ^V^tythirig which lies 
within th^ i'f raiiie 7 ) .. With this , -MlAe vpt'e^sure on the 
frame- 7 iriJ^J^tJr'Iffi?^ serves for 

pressing .tfi^"5s^^l?st^^ openings 
10a and lOb so than no -S^^^ region of 

the sealing - openings ^ /.^jJ^ iVbr^ for the 

central re^ibn •:36r'v^s ' ^^^ : uniform contact 

or a unifdfM -pressing pf.0s^^^ as well 

as the gas -dif f usibrt^ ontt>^^:fthe >if ^ By way 

of this a/:pmLi6i^ flowfield 
and- thtis .^idv^ifd^* th^-ftier^^kh^^^ ^homogeneous 
current distribution is made possible i This then 
effects gbo'd ;:e£fici-^rii:i€^ ^^^^"^^ ' cell stack 

according ^::to '.the invention i . it is of 

particular interest that a ;readju6"t^ . :( resetting) is 
possible in^^-^^i ::in;(^^pilM^ settling 
effects of^^'iprie^'^^i^ layer 
16 in pemfeent operation of th?e JEiie^^^^^ cell stack 
occur. 

The mefehkriicaLi'::-^ec^ -of the- irmet part 3 as 

well, as th%- -vfx^^^^^ this is 

achieved by'-'^?:!^^ permits a 

mov^ihfent df-'^fhW^^iraife'r:^ ^3 .^ittf ^^ri^ the frame 

7 within certain^ ^^limTt^^-^^^ The oelastic^V which 
cove^rs the region betW€fen^ ;$^ the inner 
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part 3 in ^an -oje^iasti^^ manner may at the 

same time "l^i^!gMe(tf>^bt^ or may 

be connected to these = with • a positive- fit . 

Figure .2a sh5w^^,#|?f^frth^ form of a 

bipolar plate .accoriirt;^ to the invehtloTi. With this, 
an essentiaily":;flat. inM . is provided, which 

is not hollciw iilK- :!^^ 7' peripherally 

comprises a i>2:i)truding arm 21. This arm 21 as well as 
the outer edging of the inner part -3 V are peripherally 
[injection] moulded -with an el^stbffi^ which, as is 

shown in Figur^ 2a, ..is. .pssentlally bbn^ in cross 

section. 

Figure v,2b "$hbWs'^^aT^ . of a bipolar 

plate according to the" invention. For this, the frame 
7 • • is of an el^stbmeif: vrii^^ 7 ' • on its 

side which is ptoximal v td ? region 
peripherally comprises an arm 22 •which is bonded 
(glued) t6-^;^he^\^^ of .an .ihrieir pfart 3V'. The 

frame 7 ' ' at" ;the ^aitie '^ime hcts^:^B\^^^K :a high intrinsic 
elasticity that the eristic play "^jbetWeen the inner 
part and the frame is effected, alone by this intrinsic 
elasticity. ..Nb 4dd it xbna element is required 

for inteircbfthection betwi^'eh the frame 7' ' and the 
inner-part 3''. The frame 7'' furtheiitibfe on its upper 
side comprises via^A^^^^ and per £j?he tail lip 23 which 

engages into a ^ c6trfesE5dh^^^ receibs . of an adjacent 
component: (this receiss corresponds e;g. to the recess 
24) and thus^ 'dislpia]l*^^>f 

Figure 3 once again in a concluding manner 
schematically sYio\fs''^}0i^':.:torcB conditions in a fuel 
cell stack acppidihi^'J^B^!^ same 
tim^ . th4 . central ^^-^^^^^^ well as the region of the 

frarrte 13 may be braced (Idaded)." >axially in the 



direction 18 separate vifrom one. F2 may 

be exerted'-t^^'^^V^-i"!^ strips 

onto end pliatd^S^-^6£::%'5^ an axial 

loading is exerted ^::>bn€b t \; 6t -vthe bipolar 

5 plates 1. iria^pe^^rttll^^;^^ Fl may be 

exerted onto /the pf the bipolar 

plates 1 . This is madli-v^^ by ;wd"y of clamping 

strips or yi'#fcr^w^ - c arrangement, 

without the j;bif)&i^r plates 1 li^^^ perforated 

10 in the aixiail <iirection 18 ^for thisvO .. 

In the prestsht essential that 

(e.g. with respect i:b fi^'U^^^ region 6 

as well ^s :.the ^raiTi^^^^r^ ^13 ar^ ' " (completely) 

15 mechanically' )^ec5%leH^:^^ - This means 
that the ■^:S|%B-upiln^"' ^^pSii(f^-A}ii-" phry •; 1 imited by the 

elasticity range of : tlie V^lastic^^ ^ ^^^^m^ lying 

therebetweeri-ahd ttdt i^additid in the 

freedom of moHreirtdht design. 

20 ; 

Thus it' •becomes possible :with6tit ado for 

the decoupiing 'fJath i ittaxiitt^i displacement in 

the regibti is according fcd amount to 

more than 50% of the :;:|greatest .^^^^ of the 

25 elastomer maMtiai in |;tf^^ e.g. is 
quite evident in Fig. . ^^"^=^3 of the 

element 8 ' ) . . . ' " , ' ■ 

In pafticuiaf^"^"-;^^^^ may also be easily 

30 recognised than AO . Mechariical "abutment" exists 

between the - f raime ■•S'e^±6rt as the central 

region 6. The^^biiltY^^^ alone 

by the elastic :el(eM^n^ regions • 

This manif^StS'^;i#esWaS'^i^ in the 
35 pro j ection : ^dii^^ctldftv^^^ ■ ftd^r between 

•tk&'^'£'rame ^'sr^gx^rv ^ff S -'v Ifche Cderifct^i^^^ 6 in the 



plane of. , t:he^".:^plate/J^^^^ to the 

dire'Ctibn-^A^SfctbF^ region 12 

encloses thW^':^jdWrtt?rai^^^ - overlapping 
occurring .fteref ;• . 

This relation -mat -recognised in 

Fig. Ic. Her^ It is Wvi&eyit.<t^^ 7 and well 

as the bipc^iar plate ^f - -haVe ; no ^ in the 
plane of the ' , :pi^te . ■;>{ ive;\.::,op^rpeMicular to the 

10 direction vect6j^':i8y sb'^iShat^:lL>"d^ of the 

bipo lar pl•a1:^^^ ■ .^rith- -^r e3|)ect^,i^^^^ frame 7 in the 

direction 18 - ^v/hich i^ ^^iim^ by the elastic 

element 8 is-i;i^6Sslbie^';;rV^f may also be 

easily recbg&^fed' With^^J^^ f yaccording to 

15 Fig. 2a as W^ll as Fig. ,2bi • _ . ■ -^/':'^-;'{^: 

Concludiiig a f uel v'dgilvlsleffi^ shown which 

in an axial' layering cortt^inV-'l^ plates between 

individual' fuel /cells :a^^d ^is^ <^^^ in that the 

20 bipolar plates comprise^^^ open in the 

central region 6, as well 'a^^^'^ ihiS^r-^ p 3 arranged 
in the central -region^ wherein th^ . f ratee . and the inner 
part are elastibally ;coU]^ied and the 

fuel cell J ^assembly en^^iS^^eis•>=^;^e^5^ for the 

25 axial Vcompression of the fuel .cell for the 

central region 6 ^hdi tfte " r^ the .frame. 

Abb^^ jall)- ; a ^bipolar - plate ;i ^:fbir-:vuse in such 
above -m^h€ii3iS^'-^^el s'hown, which 

30 comptiseis V,;.t"W^^^ : bUt'feir ' -/'M^ which are 

electrically connected ; to one . ahbtiirer for the 
electrical contact iiig,.;!^^^^ asi- vfor the supply and 

^ discharge of g^^es'^^i^id/6i^^ 5 of the 

fuel cells/ /said -istiriaSi^b^ the outer 

35 surfaces, whefeih't^he a frame 

7 oi^en in the .central , region -6 . as -iKei^L . a an inner 



part 3 arranged in . the i centr^ the 

frame and :t:he ;;inn^f Vi^^^t^^^r coupled to 

one another^- This elastic decciupiirtg^^^^ preferably 

characterised iii •r;i:ha^t ^j^^^ :^ovef i;appit^ of . the frame 7 

and the inn^l: ;p^tt-::'3'^^^^ given in the 

plate pla^ri^ ■ of thfe' - B a perfect 

mechanical decdiijiiiniif region and the 
frame region is given. 

The fuel cell stack according to the invention 

for the central ixegibh 6 and '^^fc^ 13 of the 

frame • • may-vv^ -.;si^t|€i^-|^^ for the axial 

compression -'of the .ftiei:;^^ means for 

the separate kxi:^%6ip?ifsi^ cell stack. 

For this, e.g. claiAping bbltsy^^^^ c strips, 
clamping yokes : or ^l^^b-^hy^ means may 

be provided for the : , i&et^arate;.:^^^^ of the 

central region and region ;of1ttte >f 3^ Furthermore, 
it is alscs^^iid^Wiblfe 46 : for the 

separate axikl compression of' the ' iuel cell stack - 
These may e.g. be non-p^tki^ -X^^^g*^^ ^^d plates 

of the fuel cell stack or non-plarte . bipolar plates. 
Here, in : each : case ' by^:^^^^ df v^-a - height or 

topography "of these ustiaily ^^ilahe -^^^^ one achieves 

a different bracing (loading) of .the central region 
and the franie and region of the f ramie. 
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